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Introduction
Metadata are additional sets of information supplied to facilitate the understanding and use of data by describing 
the origin, content, purpose, format, location and limitations of a given data set. 

Ecological data are collected for a variety of reasons and using a wide range of methods. Data may be passed to 
clients, colleagues, and other interested bodies, or deposited in an open-access archive. The data may or may not 
be incorporated into a formal report, but common to all situations is the need for a comprehensive set of metadata 
to enable potential users to assess whether the data are ‘fit for purpose’. 

End-users of an ecological data set may not have been involved in the planning, execution or reporting stages of 
the original survey. Surveyors, authors of reports, and managers of data archives therefore have a responsibility 
to ensure that metadata are freely and fully available. It cannot be assumed that end-users of a data set will know 
which data collection methods have been used or understand potential weaknesses in the data. 

A metadata standard has two elements defining: 

• Guidance on the set of information to accompany a dataset and necessary for full and appropriate use of 
the data

• Principles of good practice to be followed in the management of data and the accompanying metadata.

This issue in the Professional Guidance Series outlines general principles of relevance to members of CIEEM in 
professional practice. It is recommended that metadata management is incorporated into members’ in-house 
quality assurance procedures in reporting, sharing and archiving of ecological data. 

Metadata Defined
Metadata are defined as ‘the information necessary to understand and effectively use data, including 
documentation of the data set content, contexts, quality, structure and accessibility’ (Michener 2000). A simple 
metadata set would answer the following questions: What are the data? Why, when, where and how were data 
collected, and by whom? However, comprehensive metadata should cover much more; enabling the end-user to 
assess the reliability of the information provided, and its suitability for a given application. 

A data set without metadata is greatly degraded, potentially misleading, and represents a wasted investment in 
the initial survey. A well executed survey may be undermined by inadequacies in subsequent reporting. Adopting 
a metadata standard for reporting, sharing and archiving ecological data is therefore good practice and complies 
with the CIEEM Code of Professional Conduct; particularly with regard to the need to identify the limitations of 
survey data. 

Defining a minimum set of metadata is only part of the approach towards adoption of a metadata standard. 
Members are also recommended to adopt an explicit policy towards documentation, storage and dissemination of 
metadata. 

Metadata Management Principles 

Principles contributing to efficient data management include ensuring that metadata are: 

• Recorded fully by the originator of the data
• Stored with the ‘raw’ data in a portable format that can be transmitted with the data
• Documented whenever derived summary statistics, or the original data, are incorporated into written 

reports
• Recognised as being an integral part of the data set
• Shared freely wherever possible.

Metadata allow an assessment of the reliability of data per se and conclusions based upon these data. It follows 
that: 

• The field surveyor has responsibilities in the documentation of metadata and passing it on 
accordingly.

• Metadata should be documented fully in survey reports produced for clients, but should also be stored 
with the raw data for subsequent use and dissemination.
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• Where data are shared with outside bodies and individuals the metadata should be transmitted with the 
dataset.

• Organisations receiving data from third parties, or contracting surveyors, should check that all data are 
accompanied by relevant metadata.

• It may be helpful to specify metadata reporting standards in contracts with surveyors and data suppliers.
• Particular care should be taken to ensure that key elements of the metadata are not omitted when editing 

reports written by others, or incorporating elements of third-party reports into other documents.

Many of these concerns could be addressed by using a metadata pro-forma or standardised record sheet that is 
stored with the data. An outline metadata pro-forma is shown in Appendix 1 (see below). The checklist addresses 
the following aspects of the data: 

• Background to data collection
• Content of the data set
• Data collection methods
• Quality assurance procedures operating during and after the field survey
• Data archiving and access.

Members may wish to build on this preliminary checklist to suit specific methods, habitats and taxa. 

A Minimum Metadata Set 
The specific metadata required to enable full interpretation of ecological data will vary greatly between projects 
according to the taxa and spatiotemporal scales involved. Moreover, it is important to recognise that Appendix 1 is 
not intended as an outline of the content of a survey report; rather it is a guide to the ideal metadata to be included 
therein, and stored, and disseminated with a data set. For further guidance on report writing, see CIEEM’s Guidance 
on ‘Ecological Report Writing’. 

Metadata Standards, Survey Design and Data Quality 
A metadata standard can be used as a vehicle to improve standards in data collection by encouraging a focus 
on data quality issues. Improving the quality of ecological survey data requires information on current levels of 
precision and accuracy. 

Some aspects of data quality can be addressed after completion of field work (e.g. assessing adequacy of sample 
sizes); while other aspects (e.g. quantification of observer precision and accuracy) are best assessed during the 
survey itself. It follows that early consideration of the requirements for the reporting of metadata will be beneficial 
in focussing attention on quality assurance as a necessary element of field survey design. This is a neglected 
area of reporting in ecology and environmental management. Adoption of an ecological metadata standard with a 
specific emphasis on quality assurance will pay dividends in raising awareness of the potential problems that can 
then be addressed proactively. 

Links to National Metadata Standards 
Appendix 1 has been drawn up as a checklist that could be used to review the adequacy of metadata 
accompanying a data set or survey report. It is based broadly on the content of the UK GEMINI (Geo-spatial 
Metadata Interoperability Initiative) Metadata Standard, although with emphasis given to aspects most likely to be 
of significance in ecological reporting. The UK GEMINI Standard was produced by the Association for Geographic 
Information (AGI) in collaboration with the UK Cabinet Office e-Government Unit (with additional representation 
from national and local government, and the GIS community). It is the UK standard used by government bodies and 
is the framework used for submission of metadata to the National Biodiversity Network (NBN) (www.nbn.org.uk). 

Further Information 
Those wishing to read more about metadata in an ecological context may find the following publications of use:

Association for Geographic Information (2010). UK GEMINI: Specification for discovery metadata for geospatial 
data resources, version 2.1, August 2010. 

Chartered Institute of Ecology and Environmental Management (2017) Guidelines for Ecological Report Writing. 
Available at: https://cieem.net/resource/guidelines-for-ecological-report-writing/
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Michener WK (2000). Metadata in: Michener WK and Brunt JW (eds) Ecological data. Design, management and 
processing. Blackwell Science, Oxford. 

Michener WK, Brunt JW, Helly JJ, Kirchener TB and Stafford SG (1997). Nongeospatial metadata for the ecological 
sciences. Ecological Applications 7: 330- 342. 
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Appendix 1
This contains a provisional checklist of metadata (see overleaf) to accompany an ecological data set. It has been 
drawn up as a checklist that could be used to review the adequacy of metadata accompanying a data set or survey 
report. It is based broadly on the content of the UK GEMINI (Geo-spatial Metadata Interoperability Initiative) 
Metadata Standard, although with emphasis given to aspects most likely to be of significance in ecological 
reporting.

er Who can Organise a Training Workshop? • One, or several, people who have specialist knowledge and skills in a 
discipline relevant to professional ecologists and environmental managers who are willing to impart their 
knowledge to others; or • one, or several, people who are able and willing to facilitate a workshop and able to pull 
together other people who will be able to impart the necessary knowledge. Workshop Proposals The training 
provider should fill out the workshop proposal form and submit it to the Secretariat. This proposal form gives 
contact details of the training provider, maximum number of participants, the level of the workshop and a 50 word 
summary of the workshop. This is the basis on which potential participants will decide whether or not the 
workshop is appropriate for them. Workshop Details Once a workshop proposal has been approved for inclusion in 
the Workshop Programme, the training provider should fill out the Workshop Information Form providing further 
information about the workshop, including: • more detail about the workshop; • who should attend/who the 
workshop is aimed at; • what participants will learn from the workshop (learning outcomes); • a detailed workshop 
programme (agenda for the workshop); • workshop duration (most are one-day but some are longer); and • 
potential risks and hazards during the workshop. Risk Assessment The training provider is required to carry out a 
simple risk assessment of the workshop location(s) and activities. A copy of this assessment must be sent to the 
CIEEM Secretariat along with the contract and workshop information. Any risks and hazards which are highlighted 
in this Risk Assessment need to be included in the workshop information sent to the Secretariat, for dissemination 
to the participants. 3Organising Training Workshops A detailed checklist of items that need to be considered by 
workshop organisers is given in Appendix 1 of this guidance. Methods of Conveying Information The best training 
workshops are those where a mix of presentation methods are used. These might include: • informal 
presentations; • active participation of the participants; • use of appropriate visual aids (such as flip charts, 
blackboards, overhead projection, slides and/or PowerPoint presentations); • role playing using real examples (e.g. 
for personal skills or management training, or subjects where communicating information is a key feature); • case 
studies; • practical demonstrations; and • field visits. If possible avoid lengthy lectures or straight presentations by 
one or two people. An informal, discursive style is more effective and at all times the participants should be able to 
interject with questions or comments. Successful training needs a variety of approaches if the information is to be 
absorbed. Budget and Expenses Be aware of the restricted budget that is available. Workshop participants pay a 
set workshop fee to CIEEM. Out of this income, CIEEM will pay a set fee per paid up participant to each training 
provider to cover all contingencies. In 2011, a training provider will receive £40 for the first ten paid up participants 
and £20 for each additional person. This would put each workshop budget in the range £200-£600 on the basis of 
between 5 and 20 participants. IEEM cannot bail out those who overshoot the budget, except in most exceptional 
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circumstances. How Many Participants? The maximum and minimum number of participants will depend on the 
individual workshop and how it is organised. Generally, workshops will be small gatherings of no less than 10 but no 
more than 20/25 participants. Workshops aimed at developing identification skills may be more effective with a 
ceiling of about ten. Some workshops have been in such demand that a second (or even third) day has been added 
by agreement of the organiser. Practical Tips to Keep Costs Down and the Organisation Simple Venue To minimise 
costs most workshops tend to use venues that can be provided for free, for example a meeting room provided by a 
member’s employer. If you have difficulty finding a room, contact the CIEEM Secretariat for advice. Lunch Try to 
avoid going to the expense and organisational hassle of organising lunch for participants and ask them to bring
their own packed lunches. In some circumstances a suitable canteen or pub may be close at hand but remember
that the time for lunch will have to be restricted if it is not to eat into the limited time that is likely to be available for
the workshop sessions. You will of course need to organise teas and coffees at suitable intervals (unless using 
self-service canteen facilities, participants should not be charged for these). Speakers Be particularly careful of 
inviting speakers who then expect either fees or expenses to be paid. The workshops are meant to be informal and 
hopefully, professionals who make a major contribution to the day will participate without asking a fee or any 
significant expenses (but would, in turn, not be expected to pay the workshop fee). If you do ask individuals to help
out, make it clear from the outset the terms upon which they are to contribute and the expenses situation. If you
decide to invite several (or more) speakers you could end up organising a conference rather than a workshop. Be 
warned! Training Fellow Professionals In order to both expand the potential range of workshops available and to
reach a wider audience, CIEEM may link with other organisations providing similar, relevant, informal training
workshops. Want to Organise a Training Workshop? They can be fun as well as excellent opportunities to meet
fellow professionals! Many organisers have reported getting a real buzz from the day. For contact details of the
CIEEM Secretariat see overleaf. Acknowledgement CIEEM gratefully acknowledges the help of members of the
Training, Education and Continuing Professional Development Committee and Professional Affairs Committee, in 
the development of these guidance notes. TAKEN IN IF TOLD TAKEN IN IF DEMONSTRATED 10% 20% 70% taken in 
if done yourself 12-18 Months Before • Decide to offer workshop and draft an outline for it; • identify suitable venue/
check availability (visit if possible) and terms of hire (if applicable); • select provisional date; • liaise with CIEEM 
Secretariat regarding topic, date and venue (check no overlap with similar programmed events); • determine the 
budget and how to work within it; • send outline to helpers and check their availability; • confirm and book venue; • 
book guest presenters/helpers and clearly explain expenses situation; and • modify outline if necessary and send 
final text to CIEEM Secretariat. This should include details of title/level/type of workshop, maximum numbers, date, 
venue, time and length, and 50 word summary of what the workshop aims to cover and achieve. 6-12 Months 
Before • Consider and plan the schedule for the day in more detail; • brief guest speakers/helpers and allocate roles; 
and • sign and/or return contract, risk assessment and workshop information form to CIEEM Secretariat. 3 Months 
Before • Book equipment (laptop, OHP, slide projector etc); • arrange access to sites if necessary; • arrange transport 
if necessary; and • send the following information to the CIEEM Secretariat: ¬ - map and directions;* ¬ - travel/
parking information;* ¬ - start time;* ¬ - footwear/dress requirements;* ¬ - detailed timetable;* ¬ - names and 
experience of training providers; ¬ - other background information; ¬ - suggestions for pre-workshop reading or 
preparatory work; and ¬ - contingency plans for bad weather.* * Asterisked items must be included where they are 
relevant, others are optional. 1 Month Before • Check number of bookings with CIEEM to confirm workshop 
numbers; • decide whether to run workshop based on current numbers; • check venue and audio visual equipment is 
booked; • check helpers; • confirm site access; and • do planning for your script/slides/examples etc. 1 Week Before 
• Plan the schedule in detail with helpers; • arrange name badges (sticky labels will do) and any last minute
equipment; • check venue/site and rehearse if necessary; • order or arrange lunch (if appropriate); • check access to 
venue, chairs, equipment is working, screen, cups, toilet facilities etc; • prepare other handouts where appropriate; • 
copy CPD certificates and participant feedback forms; • organise any materials/displays for participants to browse 
through on arrival; and • check contingency plan. On the Day • All training providers should have regard for Health 
and Safety and for arrangements for the comfort of participants during the day; • activate contingency plan (?); • set
out room/site/display/equipment; • co-ordinate arrival/welcome; • run workshop; • get participant feedback forms 
filled in by individual participants; • issue CPD certificates; and • clear up, thank helpers, return equipment, keys etc. 
After Workshop • Debrief helpers and note lessons for next time; • send collated assessment, plus your own 
comments to CIEEM Secretariat; • submit Training Providers Expenses Claim to CIEEM Secretariat; and • pay 
expenses to helpers/guest presenters and settle egal protection afforded to employees on maternity leave, 		
they had breached employment legislation. Jessica’s brother-in-law was an employment lawyer and 		
advised Jessica to bring a claim of discrimination through an employment tribunal.

Employer impact: costs of defending a legal case, adverse publicity (cases are in the public arena), poor
staff morale and loss of staff confidence in how the company was treating them.

Lucy had recently been diagnosed with adult-onset diabetes and had to inject insulin daily. She was quite
	 self-conscious about this and had only told her immediate family. However, when she started her new job
	 she read the policy on taking personal responsibility and realised she would have to tell her manager. This

enabled her employer to put extra precautions in place regarding lone working, night surveys and driving
to protect her health and safety. One particularly busy day Lucy worked through her normal lunch break
and went too long without having something to eat. Her blood sugar levels dropped and she became
drowsy, confused and appeared drunk. Because her manager was aware of her condition he knew what

Topic Detail of metadata to accompany data/survey report
Included
Yes/No

Title •	 Title of the dataset (typically including taxa, data type, date(s) and geographical extent of 
information)

Subject •	 A shortlist of keywords that describe the dataset

Language •	 Language used in the dataset if not English (e.g. Welsh, Gaelic)

Abstract •	 A clear and concise statement that enables the reader to understand the content of the 
dataset

•	 Circumstances leading to data collection
•	 Explicit aims of the survey(s) yielding the data
•	 Brief overview of dataset content

Ownership •	 Ownership and copyright of data
•	 Contact name and address for further information and support to facilitate access to, and 

use of, data

Survey date •	 Date(s) of data collection (DD/MM/YY) as single date(s) or range
•	 Time of day of start / finish and weather conditions (if relevant and not part of methods e.g. 

butterfly transects)
•	 Frequency of update if survey is ongoing

Location •	 Name of the site(s), county and country
•	 Longitudinal and latitudinal bounds of survey extent if sample points are widely scattered
•	 Site description (major habitats and altitudinal range if this information is not part of data 

set)
•	 Site ownership and access (where possible)

Survey
personnel

•	 Name(s) of field surveyors and organisation(s)
•	 Experience of surveyors in the methods used
•	 Qualifications, professional memberships and licences held (as relevant)

Field
methods

•	 Description of methods sufficient to permit repetition and assess adequacy of sampling 
design

•	 Detailed site map showing location of sample points, transects and/or routes followed 
during walksurveys

•	 Reference to published manuals and project specific modifications to standard methods
•	 Brief justification of the approach taken

Data
descriptors

•	 Data presentation type (e.g. digital map or spreadsheet)
•	 Definition of the data variables
•	 Units of measurement
•	 Precision of measurements (e.g. to one decimal point)
•	 Spatial resolution (e.g. minimum mappable unit) and for GIS records spatial representation 

(e.g. vector or grid)
•	 Spatial reference system used in data (e.g. British National Grid Reference or Post Code)
•	 Detailed key to data labels where abbreviations are used in dataset (e.g. in rows and columns 

of spreadsheet)
•	 Full reference to species identification keys and habitat classifications used
•	 Taxonomic authority cited for scientific binomials

Data
processing

•	 Name(s) of dataset compiler(s) and organisation(s)
•	 Date of dataset compilation (DD/MM/YY)
•	 Description of any processing of data after collection (e.g. error correction) and name/ver-

sion of any software utilised (e.g. GIS package)
•	 Justification for processing decisions

Quality
assurance

•	 Methods used to determine accuracy of observations, and species identification during 
survey (e.g. re-sampling)

•	 Post-survey assessments of data reliability (e.g. adequacy of sample size)
•	 Conclusions drawn from these QA procedures; including, for example, quantitative estimates 

of data accuracy.

Data
archiving
and usage

•	 Location of the ‘raw’ data
•	 Name, date and version of computer software with which data have been saved and file type 

(e.g. .doc,.bmp)
•	 Restrictions on access to the data
•	 Constraints on use of the data
•	 Record of changes to data and metadata with name and organisation of editor(s)
•	 Details of reports/publications describing or using the data
•	 Additional sources of information (e.g. publications or websites that describe background to 

the project or data)
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